This study of the activities surrounding the National Digital Library Program (NDLP) at the Library of Congress (1995Congress ( -2000 focuses on institutional processes associated with technological innovation in the library context. The study identified modalities of successful innovation and the characteristics of creative decision making. Theories of social change and organizational rationality, and the social construction of technology (SCOT) approaches provided the theoretical basis for this study. The underlying design for a phenomenological approach is discussed, together with the method for constructing a descriptive narrative that synthesizes the phenomenon under study (an emergent national digital library program). Theory, methodology, data collection, and the summary of findings with implications for practice are presented here. The accompanying article, Part II (available as an electronic-only article in this issue), presents the narratives of development, applying the interpretive phenomenological framework to document the innovators' perspectives about this formative event.
studying institutional change connected to technological innovation and library development in the U.S. context. The interviews with seven individuals (policy makers and digital library developers) conducted two years after the end of the project provided the basis for a synthesis of knowledge about that phenomenon, and an exhaustive narrative description. This study examines the emergence of a national digital library by assuming a constructivist view of technological development from the perspective of innovators. The research questions posed in this study are:
• What are the modalities of a successful innovation process?
• How can the characteristics of creative decision making be identified retrospectively?
The main thesis of this research project is that understanding technological innovation in the library context depends on providing an insight into how innovators and the environment (structure) are shaping innovation decisions. Therefore, the individual decision makers and structure were considered as variables shaping the process of technological transformation. Structure is considered at three levels: society (external to the organization), professional norms (external and internal), and organizational pressures for efficiency and control (internal to the organization). This study aims to explore and describe the organizational process from a holistic perspective as the first step in developing models for studying similar projects of the initial digital library boom (1998 to 2002) and to advance reflection on the nature of historical (transformative) processes in the context of the library institution.
The digital library emergence is a major transformative force in the recent history of the library institution. Therefore, it provides meaningful engagement for library historians (or library sociologists). In this paper, discourse around the interpretation of technology is set center-stage and the "digital library" considered as a socio-technical artifact 2 [1] , thus 2 In her influential definition of digital library, Christine Borgman clearly refers to such a complex of social and technological aspects of these new electronic collections. Their relevance is maintained in specific institutional settings and contexts of use. She states; "Digital libraries are a set of electronic resources and associated technical capabilities for creating, searching, and using information. They are an extension and enhancement of information storage and retrieval systems that manipulate digital data in any medium. The perspectives about this formative event; it is the "telling of the story"-constructed from an interpretation of the stories of development presented by the digital library developers.
While the narrative outcome of this study fills a knowledge void about innovative processes and the development of new best practices, at the same time it contributes to the debate on the scope, theories, and methods of library history and social change.
DIGITAL LIBRARY AS OBJECT OF LIBRARY HISTORY
Discourse about technology is a major determinant of professional practice today, a key determinant of library development over the past fifty years, and the major focus for the needs and uses of that community" [1] . They are not mere repositories of data, neither are they reducible to technologies for the access of data.
library profession in the past decade, institutional transformation itself has not been an object of extensive research. This is one of the broader contexts in which the phenomenon of digital library development is significant beyond a particular case study.
Recent debates on the subject as well as on the focus of library history provide another context. The crux of these debates is presented next.
In their recently published discussion on library history as a field of scholarship [2] [3] , Davis and Aho raise questions of its academic status and the centrality of the field to mainstream history, library and information studies, and book history. They conclude that narrowly practiced library history ("focusing narrowly on the institutional histories") resulted in the field systematically neglecting the "connections or the nexus between the culture and the library" [2, p. 177]. Likewise, an increasingly technological world has been neglected by library historians. All this has contributed to the isolation of the field. 3 Because it is seen as a field defined by overspecialization, lack of a theoretical framework, strict focus on facts, and perceived lack of relevance in explaining current processes affecting libraries, library history as academic discipline and its vitality in connecting to areas of practical application are threatened. "Contextuality, an everincreasing appreciation of the library as a cultural and social institution and the desire to link this to historical research" is seen as a productive direction for library history [2, pp.
186-187]. Jonathan Rose [4] examines six possible models (not mutually exclusive) for library historians: information science, mainstream history, book history, critical theoryincluding postcolonial and literary criticism -cultural history, and an integrated and interdisciplinary approach to book studies. 4 In his recent editorial published in The Library Quarterly, Wayne Wiegand identifies the library as the cornerstone of the "public sphere" in a Habermasian sense [5] , thus opening discourses of power and social action as part of the practice of library history. 5 These various positions call for library historians to present their empirical studies in a broader context of relevance while keeping their focus on a life cycle of "collections of recorded knowledge … in the context of cultural and social history" [2, p. 173] . Library history needs to extend its scope, methods, and relevance to the field of library and information science as well as to its accountability as an interdisciplinary historical field.
By focusing on the history of the emergence of a specific digital library system, this study explores the concerns of library history as a field of scholarship in two ways:
1. methodologically-by applying a combination of document analysis and semistructured interview to produce a history of digital library development during the initial digital library boom from 1998 to 2000 [7] 2. theoretically-through implicit engagement of theoretical approaches of modernization theory and cultural analysis as well as the theory of institutional change in a structured organizational field
Rather than focusing on the history of technology, it addresses the transformation of a field focused primarily on cultural production. As a historiographic account, it explores an immediate past from the point of view of the experience of participants in the process.
Thus, the researcher assumes an interpretivist and a constructivist position in studying social change, empowering the views of those who were enmeshed with the process.
The conceptual framework for such an approach-to explain the appropriation and shaping of technology in terms of relevant social groups-can be found in the social constructionism as established in the phenomenology of Peter Berger and as developed in the social construction of technology approach (SCOT) [8] applied to the evaluation of digital library technology [9] . The development of a digital library system (the NDLP at the Library of Congress) can be seen as the process of negotiation of meaning of a socio- 5 The need for American library history to focus on the study of the "library in the life of the user," "the library as place," and the central role of reading are at the core of this paradigm. Library users become participants in the public sphere; the institutional setting is an agency for constructing meaning in their daily lives [5, pp. 4, 9-10] . The response to this editorial by five leading library educators was published in Library Journal [6] , indicating that critical theory (and the study of information use from the epistemology technical phenomenon by developers and policy makers. Accordingly, the development of a "technology artifact" has an outcome of closure and stabilization of meaning about that artifact (for the relevant social groups involved in the negotiation of meaning about this technology) during the five-year period of its development (1995-2000) considered
here. At the end of the process, the redefinition of the problem of the digital library system is integral to the closure mechanism [10; quoted in 11, p. 353]. Invention is studied in terms of a cycle of development and not as isolated events; as processes that are determined by certain landmark transitions which can be characterized as stabilization / closure and redefinition of the problem as part of that closure mechanism.
This history of the digital library as a nascent socio-technical artifact aims to introduce the "technology" perspective in library history studies. As history, it is phenomenological because its primary focus is not the existence of an ontological reality, of a "real" world, but it does recognize that there is a historical reality for the participants and that they operate toward a consensus. Referring to the epistemologies of 
LIBRARY HISTORY FROM A TECHNOLOGY PERSPECTIVE: RELEVANT

THEORIES
The theoretical framework for this endeavor blends the sociology of culture with social constructivism because it aims to understand how social change and innovation are related to theories of isomorphism (simultaneous change across institutions or in different parts of organizations or organizational fields) and institutionalization; and how technology artifacts become boundary objects for different groups to negotiate meaning.
The theory of institutionalization and innovation in organizational fields [13] [14] ; the interpretivist approaches to technology, science, and innovation [11, 8] ; the role of narrative in historical epistemology [15] [16] [17] [18] ; and the social constructivist approach [19] are the frameworks for analysis. This theoretical framework provided access to the processes of organization and innovation while acknowledging the perspectives and experiences of those involved, and connected them to social processes at macro-and micro-levels. The adoption of technology (e.g., digital library development) and its adaptation in the institutional context (e.g., of the memory institution represented by the Library of Congress with its specific mission and communities of practice) can benefit from being considered through the social construction of technology framework (SCOT). The social construction of technology approach debunks an image of technology as a mere thing (tool, tangible outcome, mere instrument), and introduces the notion of technology as a socio-technical artifact. Technology therefore exists in the world of objects, processes, knowledge, and symbols [8] ; it is of the material world as much as it is of semiotic construction; it is in the realm of engineering as much as of cultural interpretation. traced to the 1950s. The field now refers to both scholarship and activism [24] .
Institutional Change and the Sociology of Culture
SCOT framework assumes the following:
• the notion of technology as (utilitarian) knowledge shaped through invention and adaptation through gradual adoption,
• the involvement of social actors and the society at large in shaping that technology and defining its social uses, and • relevant social groups (all those individuals organized in a social framework around the socio-technical artifact who are involved in shaping it, from users to engineers)
• interpretative flexibility (semantic variation around definitions of technology by different social groups)
• technological frames (or purposive interpretations by different groups that provide a semantic frame for the specific use of that technology that may not coincide with another group's use, such as the distinction between the use of digital libraries for preservation or for access to digitized materials)
• stabilization and closure (stages in the process of adoption and adaptation)
• semiotic power (the ability of particular meaning of a technological artifact to emerge as one that has credibility, thus attracting new social groups sharing that idea) inquiry. In a historical study, questions arise as to who speaks for history; why these voices are privileged in the telling; of whether the voices the researcher reveals are the voices that speak, and are they truly the voices of relevant social groups in the SCOT framework? These issues are as relevant in an interpretivist approach (SCOT) as they are for ethnography as history [26] . The question will remain of whether what is being revealed is personal or public history. This study does not ignore such concerns, and it aims to address them through recourse to identifying the loci of control of isomorphic processes that are operating upon these individual actors. This subjectivity as driven by social forces may seem deterministic, though the other extreme would favor subjectivity of experience amounting to a hermeneutic requirement in interpretation. That would be a limitation for this and any interpretive history that depends on a recollection of personal narrative that conveys a version of what happened. Constructing the past is not the pursuit of a referent and neither are the stories about the past arbitrary subjective renditions; the stories refer to a "happened" past but examined from different vantage points. In this particular case, the participants in the study as protagonists of the immediate past provide explication of their experience as they create narratives 
"FIVE MILLION IMAGES IN FIVE YEARS": THE NATIONAL DIGITAL LIBRARY PROGRAM OF THE LIBRARY OF CONGRESS, 1995-2000
For the general public, the Congress has endorsed the creation of a National Digital Library through a private-public partnership that will create high-quality content in electronic form and thereby provide remote access to the most interesting and educationally valuable core of the Library's Americana collections. Schools, libraries, and homes will have access to new and important material in their own localities along with the An initial $25 million for that program "will enable LC to launch the initial phase of building a national infrastructure for the collection and long-term preservation of digital content" including "scholarly journals, books, and magazines; CD-ROMs, digital photographs, music, and films; and other Internet material" [40, pp. 17, 20] .
The factual history of development is a framework of events and landmarks that provides a referent and helps to situate the narratives and viewpoints of the innovators as participants of that process.
METHODOLOGICAL FRAMEWORK
Research Questions
The research questions posed in this study are:
• How can the characteristics of creative decision making be identified ex post facto?
The main research objective was to understand the process of developing a digital library system and to see how the nature of that innovation is assessed from the point of view of those involved with that development at a closure point of that process.
The secondary research objectives are shown in Table 1 . (The table shows Social context imposes the loci of control in the process of institutionalization. These loci of control are exerted through regulative processes originating in the external environment, norms of behavior and moral codes of the communities of practice, and the power blocs in the institutional context [14] . Historical frames for digital library system development (NDLP) include genesis (emergence and developmental stages of the project), and agency (in the meaning of end or a means of control achieved, being in action, exerting power; effectuation, implementation). SCOT framework identifies the involvement of socially relevant groups in the social construction of technology. They are more or less mediated in regard to the proximity to technology and its interpretation. The questions (Q1-14) are reproduced in full in the Interview Guide, in the Appendix of the accompanying article, Part II (available as an electronic-only article in this issue).
The narrative accounts obtained in interviews with the developers and policy makers, the participants of the NDL at the Library of Congress, provided an inside view into that process and loci of control. Together, they provided an insight into the phenomenon under study. The interviewed individuals are performing certain roles in shaping the development of the digital library system and the narratives are part of that performance.
The interviewed individuals are protagonists operating within an environment shaped by coercive isomorphism, mimetic processes, and normative pressures. They also are members of relevant social groups that shaped the innovative technology.
The transformation from beginning to end is one way to measure social change. The primary objective was to discover the developers' (discursive) engagement with the emergence (genesis) and effectuation (agency) and their assessment of the innovation process. The assumption was that this process is shaped by a number of forces. They include the social context defined through coercive isomorphism, mimetic processes, and normative pressures. To accomplish this goal, the protagonists' narratives were examined in relation to:
• Their institutional roles and self-perceptions
• How they identified formative events and project landmarks
• How they perceived the organizational field, institutional processes (project and departmental), client relations of related institutions, and society at large
• How they presented negotiation processes, barriers, conflict, and conflict resolution
In these secondary objectives, the experiences of development can be read from how the performers of a role describe these roles, how they identify (trans) formative events and project landmarks, how they position project activities within an organizational field and external loci of control, and in interpretation of conflict resolution themes. The analysis aims to understand how the protagonists defined the relationships in their environment and how they built historical narratives of that process.
Research Design
The analysis of the digital library development at Interviews provided an insight into the organizational process from within, from the perspective of the participants and their definitions of the emerging technology and understanding of that technology. The interviews also provided an insight into the development of a digital library system as socially constructed and evaluated technology through the perceptions of the participants engaged in its process of development; they also indicated power relationships and their co-existing, but not irreconcilable, insights into the past. The informants were selected among those that were closely involved with shaping the system. They were therefore the least mediated of the groups involved in the development and evaluation of the process (in SCOT framework) as opposed to more mediated groups of users, donors, and the general public. The responses were aggregated in the interpretation and the informants were identified by their roles (not by official job titles). Because of the focus on individual perception, quotes from the interviews are coded (P1-P7).
The Setting and the Study Participants
The study was conducted with former NDLP staff who were with the project for two years or longer. The interviews were conducted over two days at the Library of Congress, As shown in Table 2 , the majority of the informants were with the NDLP for most of the duration of the project. The type of their involvement with the NDLP varied in responsibility level and scope. They also shifted their responsibilities over time. Among them were digital project team managers, coordinators, and administrators. Their institutional roles included core, educational services, and infrastructure staff. The curatorial staff as the fourth category identified by Laura Campbell in the NDLP planning document [44] was not represented in this group. 14 When categorized by domains of activity, 15 according to another early scheme [45] , the study participants represent staff primarily involved with content (production) (four), followed by evaluation/impact of the digital library (three), services (reference) (two), culture (including copyright and rights management) (two) and technology (one). They often combined two or three roles (four 14 The description of each category from a 1995 planning document [44] is quoted here: Curatorial staffassigned to the curatorial divisions-prepare and process materials to be digitized; they also perform onsite digitization materials that include rare and fragile items such as early drafts of the Declaration of Independence and the Gettysburg Address. NDL Program core staff work with the Library's divisions to prepare and describe the collections, verify the status of copyright and seek permission for use of the materials when appropriate, digitize the materials and verify that they adhere to the Library of Congress's standards of quality. Digital conversion specialists in the central office provide project coordination and technical oversight. The more experienced specialists oversee collection development and production, serving as team leaders and as brokers among the division and automation staff and contractors.
Infrastructure Staff are primarily information systems experts who build and maintain the automated systems that store and provide access to the digital collections. These are the staff who must unscramble and make useful the world of the Internet. The educational services staff focus on educational outreach for the use of the historical collections by the K-12 community. They research user needs, talk to the education communities, evaluate technologies for delivery of digitized materials, coordinate collection selection, and develop and supervise contracts.
15 Content (integration of multimedia objects; data acquisition, including analog to digital conversion; metadata extraction and standardization; indexing, storage, and retrieval; workflow processes and management; and collection preservation and maintenance). Services (user interfaces: search, filtering and browsing; reference and question answering; and instruction). Technology (high-speed networking, security and billing, and interoperability across many DLs). Culture (intellectual property; insuring data quality, privacy, and equity; and organizational interfaces for various communities of practice). Other (meta issues related to managing and evaluating DLs and their impact on people and organizations) [45] . participants). From the knowledge life-cycle point of view (policy, project management, utilization), the roles of the participants ranged from involvement with policy (six participants), to project management (production, organization, preservation) (three participants), and utilization (usability) (two participants). These roles merged due to the requirements of their positions.
The two questions in the interview asked the respondents to introduce themselves briefly in terms of their background, work experience, and position in the institution, and asked them to describe their involvement with the digital library initiative at their institutions. These self-defined roles were also taken into consideration; the career narratives and description of the role in the digital library project provided a rich resource for an analysis of the loci of control and the individual reasoning in Part II of this article.
These individuals experienced the project relative to their positions in the organization and in terms of the social context (coercive isomorphism, mimetic processes, and normative pressures), project life cycle, and involvement with the project. Given the variability of their roles in the digital library development, they were an ideal group with whom to study the social construction of the digital library system. Curatorial staffalthough directly involved with the development-are not represented here, partly because the recruitment of informants was directed to the digital library core staff.
Data Collection
Data collection was conducted through semi-structured interviews organized around 14 open-ended questions. 16 The questions touched on a variety of themes, including the informants' involvement with the digital library development, the history of the initiative at the Library of Congress, their experience with specific projects, and their awareness of collection development policies and of the novel uses of collections. These questions form the basis for data analysis and findings. Because of the semi-structured interview format, the informants free-associated and compounded issues from several different questions. The data analysis allowed for certain topics to emerge. Based on grounded theory approach [46] , the analysis entailed selective coding that helped themes to emerge apart from the interview questions. The interpretive style followed a critical theory approach, giving primacy to interviewees' experience and to their expression of emotionality. Data reduction and interpretation aimed to present interpretative flexibility of the participants in the social construction of the digital library system.
While the informants reflected on the initiation of the digital library program, they also reasoned about its course of development, the crises and successes encountered, and the internal and external forces that organized the process. They expressed a sense of purpose that the process held for them. Reflections on the beginnings and development (genesis) and the effectuation of the project (agency) are intertwined in these records.
This history-merged and contrasted from individual histories (accounts)-is a personal one because it focuses on people as they make meaning of events. Thus, it studies history as culture. The connections between the secondary research objectives that prompt the research questions and the connections of the research objectives to the interview questions and the theoretical framework (institutionalization, historical frames, and social construction of technology approach) are shown in Table 1 . Technology. The basic premise of DL innovation is that it involves the use of technology and that resolving technological obstacles in moving collections online is central to DL system development. As interviews have shown, technology is secondary.
THE SUMMARY OF FINDINGS WITH IMPLICATIONS FOR PRACTICE
The primary questions are the purpose of the collections and the dichotomy between access and preservation. Making collections digitally accessible diminishes stress on physical resources but it changes the role of a person who controls access, thus introducing stress on organizational processes, and prompting a redefinition of the roles of the gatekeepers. It was surprising to see that the battle was not about technology but about pushing the organization into a digitization framework.
Transformation. One of the key themes in this study is organizational transformation (converting all segments of the organization "to the love of the digital" as one of the informants put it). In the organizational setting described here, people from different fields were involved with the process of digital conversion, while librarians became involved at the end of that process. Libraries respond to changes of information environment; as caretakers of information artifacts, librarians define their roles in relation to the changing nature of information objects. The technological shift is partly directed by and partly imposed upon the libraries, as shown here. In the process of innovation, the "old library" which stands for a politics of access and institutional processes, shifted its ideologies and practices of access.
The transformative forces in the library for the duration of the NDLP (1995) (1996) (1997) (1998) (1999) (2000) rallied around the statement, "5 million images in 5 years" as a goal of digitization.
Measuring progress in quantitative terms provided a clear sense of what a successful outcome would be, and whether it has been achieved or not. In contrast to the ideological discourses of access and preservation, such a non-ideological goal is not one on which it would be possible to disagree; it was a goal that could be disengaged from any other goal that diminished negotiation between the different parts of the organization and the organizational field of librarianship. This simple concept ultimately served to assimilate, incorporate, and standardize differences within the organization as it brought about a fundamental shift of moving digitization from the periphery to the center ("everything is digital now"). That has been an actual outcome of the NDLP. As the views of the participants in this study have shown, there were obvious undercurrents of a cultural debate about the usability of the collections, and of the access vs. preservation approach, but these debates became primary only in the aftermath of the project itself. The cultural processes didn't get fully engaged at the time of creation because of the simplicity of the goal. It was surprising that librarianship as an organizational field had comparably less impact on that transformation than had external forces: the impetus for the project came from outside the organization. Money mattered as well, as can be seen when the production mantra was invoked as innovators encountered obstacles. The simple assessment of whether a collection could help achieve a quota was used, thus making the process of what to digitize and what not to digitize opportunistic. The implication for practice is that it is important to find a simple theme encompassing a clear goal that can then be assessed in terms of an exact outcome.
Personnel. An eclectic group of people made up the staff of the NDLP and was charged with the task of creating new processes and new organization. Being from a variety of backgrounds, they were not aligned with the existing blocs (in terms of professional values) but saw themselves as performing translation work. They measured their own success in terms of the production mantra of "5 million images in 5 years."
When they encountered obstacles, this mantra allowed them to remain neutral and unaligned with any particular view within the organization. This finding has a practical application in pointing to the usefulness of digitization teams consisting of people from diverse fields who have in their experience been accustomed to crossing boundaries.
They need to have a clear allegiance to a particular goal (here it is loyalty to the "love of the digital") that represents the larger coercive force. These individuals agreed with librarians on multiple levels but their activity was not constrained by existing models of practice. While the models of access based on the existing practice of librarianship may be more sophisticated, these models were not effective in supporting the goal of digitization.
GENERALIZABILITY OF FINDINGS AND IMPLICATIONS FOR
SCHOLARSHIP
In this research design generalizability is limited because qualitative research "does not have an intent of generalizing findings but to form a unique interpretation of events" (Creswell, 159). It is customary in such cases to state that generalizability of findings could be attempted through studies of similar projects. This allows for the incremental construction of a knowledge base related to the online revolution in libraries of the past thirty years, the comparison of these technological stages and theory building. The formation of OCLC in 1967 can be revisited as one such significant innovative event.
From the existing studies [48] [49] [50] [51] [52] , contemporary sources, and oral history, SCOT framework could be used to reconstruct the relevant social groups and analyze the historical emergence and contemporary reception of OCLC. The study presented here can provide a blueprint for analysis.
Within limitations of qualitative design, meta-findings ("generalizations") can be identified in relation to the initial research question about the modalities of the successful innovation process (the second question was the demonstration of the method). Because they are derived through data aggregation from the interviews, they need to be considered in light of analysis of qualitative data presented in the accompanying article, Part II (available as an electronic-only article in this issue).
An earlier study of decision-making groups contrasts creative strategies (decisions that break out of the mold and select innovative alternatives) and strategies that focus on incremental change to "satisfice" within acceptable limits [49, p. 44] . The study of the NDLP also shows the importance of that variable. The innovators were likely to adopt creative strategies because they considered themselves distinct from the environment The assessment of the flow of innovation within the organization, as perceived by the DL system developers, concludes with the emergent realization that there is a changing paradigm of the collections that will have an impact in redefining the technological frame of the DL in the next stage of development (post-NDLP) and that the larger degree of inclusion of users in the emerging technological frame for the DL system may be a key ingredient of that process.
Although the NDLP phase of development (1995) (1996) (1997) (1998) (1999) (2000) officially ended, the innovators did not achieve an accompanying sense of semantic closure. They recognized
the heterogeneity and open-ended nature of the process of development and thus confirming the hypotheses about isomorphism as a homogenizing force when invention circulates from one direction to the other [14] . As emphasized, integrative processes and the effect of external isomorphism (of the society upon the organization) will be shaped by the new uses of the collections to which the "old library" (with its established professional practices not yet integrating the technological innovation) needs to respond.
In terms of the organization itself (Library of Congress), the process of the integration of the "new library" (the DL system) and the "old library" had just begun in 2002.
The informants (DL system development staff) experienced the emergence of the NDLP as a response to coercive isomorphism (authority from other organizations such as
Congress, donors, and the cultural expectations of society). These forces determined the NDLP goals and priorities and initiated the course of adoption of the emerging DL technology in the library system. As they described the response to the NDLP in other parts of the organization, they referred to two issues: (1) 
